The environmental impact of plastics has been made increasing concerns in recent years. Post-consumer plastic bottles created an environmental crisis. Polyester is a very versatile fibre material that has been widely used in the textile and fashion industry. However recycled polyester (R-PET)
Introduction
the esterification reaction for PET created polyester chains with more disordered/amorphous structure. The diffraction change from V-PET to R-PET supports to assure the occurrence of the esterification reaction. The diffraction peaks indicate the polyester phase but with more amorphous character with R-PET [11] . R-PET has not yet been made widely available at a commercial, particularly in the mass market level. PET remains the most used fibre in the fashion and textile industry due to its many advantages including its cost-effective aspect in comparison to many other fibres. The life-cycle of the polymer also poses interesting question as it is widely used in disposable products such as soft drinks bottles. With the demanding question of ocean pollution and lack of resources pressing the textile industry for alternative raw materials, there is no doubt that R-PET can offer an idealistic, and also two-pronged solution which can not only reduce waste but also the environmental impact caused in the production of new raw materials. The benefits have been praised by many researchers and questions therefore the potential limitations of this R-PET fibre in textile use which, along with low oil prices, may be withholding the growth of its share in the textiles market as compared to V-PET [3]. Figure 2 shows the life cycles of PET.
Through researching the market, it was found there is a lack of fashion brands using R-PET in their products. Most existing R-PET products are as stand-alone items in novelty range basis. R-PET has not become a common textile product, despite the extensive academic research carried out since the past decade. Most studies were concerned with R-PET's performance in low-value commodities such as cement, or for thermal and sound insulation.
Few firms such as TEJIN -a Japanese company, claimed that their R-PET fibre quality is equivalent to that of PET freshly produced from petroleum, through their developed techniques to separate and eliminate additives and colorants not only from PET bottles but also from other PET products and purifies the material to an extent [12, 13] .
Although PET is the most used plastic fibre that already subjected for recycling; however, there are concerns that the recycling process may lower some of its properties, e.g. mechanical strength etc. [14] . Telli and Babaarslan fulfilled an academic gap in research, confirming stiffness in objective tests as an R-PET weakness, discovering also that bending rigidity increased after washing. More research work needs to be done in the property examination of the R-PET. This study aims to evaluate some physical and mechanical properties of fabrics made of R-PET and make comparisons to an equivalent fabric made of V-PET. The physical mechanical properties of the developed R-PET fabric against V-PET fabric were tested. Before testing all samples were conditioned in a standard lab for 24 hours at 20±2 o C and 65±% relative humidity.
Dynamic tensile force -yarn strength
The dynamic tensile strength, including the maximum force were tested using based on BS EN ISO 13934-1:2013. The Instron tensile tester Model 3345 was employed for this experiment.
Samples with a dimension of 200 x 50 mm were prepared and tested. 3 samples of both warp and weft were tested and average values were used. Figure 3 shows the test setup of the dynamic fabric tensile strength test, where fabric specimen is mounted between two fabric claps. The extension speed was set at 100 mm/ min during the test. Abrasion resistance of the two fabrics R-PET and V-PET were tested according to standard BS EN ISO 12947 (1999). 795g of weights was used to place a 12 kPa pressure load on the samples tested. Due to the fraying nature of the two fabrics, samples with a 39mm radius circular were cut using a laser cutting machine FB Series.
2 samples of R-PET and 2 samples of V-PET were tested to 70,000 rubs/revolutions for yarn breakage and change in appearance assessment, according to standard BS EN ISO 12947-2:(2016). Photos were taken to document visible changes in pilling or fabric structure at each predetermined intervals and samples were inspected for yarn breakage. 2 samples of R-PET and 2 samples
of V-PET were tested to 75,000 rubs/revolutions for yarn breakage and mass loss, according to standard BS EN ISO 12947-3:(1998).
These samples were weighed before being placed on the Martindale tester. The mass of each sample was recorded at intervals specified for fabrics known to surpass 50,000 rubs/revolutions without yarn breakdown. Samples were inspected for yarn breakage and mass loss. The average value is used for comparison.
Fabric assurance by simple testing methods
The properties related to the tailorability of the R-PET and
V-PET fabrics were tested using Fabric Assurance by Simple Testing 
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the fabrics at loads of 5gf/cm, 20gf/cm and 100gf/cm respectively, created by combinations of the weights provided with the tester.
5 samples with 130 x 50mm in dimension for both warp and weft of each fabric were tested. The results from this test were also combined with bending rigidity (calculated with the FAST-2 test) to determine fabric formability.
Results and Discussion
Maximum force Figure 5 shows relative/normalized (at 1 g/m 2 basis for both fabrics) dynamic force needed to extend the R-PET fabric in warp direction in comparison to V-PET fabric, including the maximum force shown in the peaks of the two curves. The maximum force
shows that R-PET is lower than V-PET fabric, but this difference is not significant. Considering the plain weave structure of both R and V -PET fabrics it was assumed the maximum force in weft direction would present similarly. Figure 6 shows the average extension at breakage of the two types of fabrics. The extension for R-PET is higher than that of V-PET. This might be due to the lower amorphous/crystalline ratio in the R-PET fibre that makes it easier to be extended. is noted at 50,000 rub intervals, the surface degradation began to slow down and the level between the tested and control fabrics. All samples passed the pre-determined limit of 70,000 rubs without any yarn breakage. Figure 7 shows the side view of surface effect of the two types of fabrics after being experienced from the abrasion resistance test. Notably, both samples gained mass until the 25,000 intervals before losing mass, suggesting that the standard abradant fabric initially experienced more abrasion at the hand of the tested samples, and the tests accumulated off-cast fibres from the abradant. The abradant was changed, as is standard after 50,000 revolutions, and only after this point did the tested samples appear sustain an overall loss in mass. The standard error is slightly higher in the V-PET than in the R-PET, but given the very small range of increments, both fabrics performed on a closely comparable level, with V-PET maintaining a minutely higher resistance to the abrasion overall, with a more balanced curve and better retention of original mass. 
Martindale abrasion results

FAST test -low stress physical mechanical properties
The surface and intrinsic thickness of each fabric sample was calculated at 2gf/cm 2 and 100gf/cm 2 loads respectively. The difference between loads was expressed as percentage loss to demonstrate released or compressed surface thickness. R-PET Bending rigidity was calculated from raw bending length results and individual fabric weight using equation 1 and 2. R-PET showed in Figure 11 , a strong trend towards higher bending rigidity than V-PET, suggesting more stiffness. 
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Conclusion
The property differences between R-PET and V-PET are not significant. The findings from this study is very positive especially the maximum breaking force which was expected to underperform.
It can be concluded that R-PET has the potential to perform on a comparative level to V-PET.
The key disadvantage of R-PET for use in apparel is its rigidity based on this study. However, performance value is not limited to apparel. Rigidity, however, may be a specified beneficial characteristic in other end use application. The R-PET developed from this work could potentially serve as material for ocean waste collection bags, aided by its rigid structure in withstanding extreme conditions of wind and water.
It is recommended that for companies to be confident in using R-PET into their brand product production, other properties of R-PET that are important related to the end use requirements such as dyeability, color fastness against washing, UV light, properties related to wear comfort such as air permeability, water vapor permeability etc. will need to be investigated.
